Nuclear but not mitochondrial genome involvement in 3-methylcholanthrene-induced expression of tumorigenicity in mouse somatic cells.
The involvement of heritable modifications of mitochondrial DNA (mtDNA) in chemical carcinogenesis was examined by studies on the effects on tumorigenicity of interchange of mtDNA between 3-methylcholanthrene (MCA)-induced mouse tumor cells and nontumorigenic mouse cells by the cytoplast-to-cell fusion technique. The difference in propagating abilities of two types of mouse mtDNA, type 1 mtDNA of B10mtJ strain and type 2 mtDNA of C57BL/10 strain, was applied successfully for complete replacement of the host cell mtDNA by cytoplasmically transmitted mtDNA. Tumorigenicity was assayed in nude mice by inoculating 5 x 10(6) cells s.c. into the backs of the mice. The results showed that tumorigenicity was not induced in nontumorigenic cells by replacement of their mtDNA by that from MCA-induced tumor cells. Moreover, the tumorigenicity of MCA-induced tumor cells was still expressed when their mtDNA was replaced by that from normal cells with a limited life span. These observations suggest that, even if MCA treatment causes heritable modifications of mtDNA, modified mtDNA cannot induce chemical carcinogenesis and that modifications of nuclear DNA alone are sufficient for the expression of tumorigenicity.